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GDWDLVKXJHDQGSHRSOHFDQQRWSURFHVVWKHPPDQXDOO\ZLWKLQDQDFFHSWDEOHWLPH7KHH[WHQVLYHVHWRIGDWDLVQRWD
SUREOHPIRUDFRPSXWHUUHSUHVHQWHGE\DVSHFLDODSSOLFDWLRQ:KDWLVWKHSUREOHPFRPSXWHUVFDQQRWXQGHUVWDQGWH[W
ZULWWHQ LQ D QDWXUDO ODQJXDJH DQG FDQQRW UHDOL]H WKH RSLQLRQ RU UHYHDO WKH VHQWLPHQW RI UHYLHZV 'HVSLWH WKHVH





VHOHFWHG 7KH SURFHVV RI DSSOLFDWLRQ IRU PRELOH GHYLFHV GHVLJQ LV GHVFULEHG DQG H[SHULPHQWV ZLWK IUHHO\ ZULWWHQ
UHYLHZVFRQWDLQLQJFXVWRPHUV¶VXEMHFWLYHHYDOXDWLRQRISURGXFWVFRQGXFWHG
5HODWHGZRUN
1RZDGD\V WKH WRSLF RI RSLQLRQ PLQLQJ IURP FXVWRPHUV¶ UHYLHZV LV IUHTXHQWO\ GLVFXVVHG 7KHUH DUH D ORW RI
DUWLFOHVZLWKYDULRXVDSSURDFKHVDQGPHWKRGV IRFXVLQJRQ WKLV WRSLF7RDQDO\]H WKHVHQWLPHQWRI WH[WGRFXPHQWV
OH[LFRQEDVHGRUPDFKLQHOHDUQLQJEDVHGWHFKQLTXHVDUHRIWHQXVHG7KHIRUPHUPHWKRGVUHTXLUHDOH[LFRQZKHUHWKH
ZRUGVDUHPDSSHG WR WKHLU VHPDQWLFYDOXH 0RUHRHW DO7KHSUREOHP LV WKDW IRUPDQ\ WDVNV WKHUHDUHQRW
HQRXJKH[LVWLQJ H[DPSOHV WKH ODEHOLQJSURFHVV LVYHU\GHPDQGLQJ RU WKDW WKH OH[LFRQV DUHGRPDLQGHSHQGHQW ,Q
RUGHU WR H[WUDFW UHOHYDQW DVSHFWV RI D FHUWDLQ SURGXFW RU VHUYLFH VRPH NLQG RI RQWRORJLHVPLJKW EH XVHG DVZHOO





,QRUGHU WR UHYHDO WRSLFV WKDW DUH VRXUFHVRIGLVVDWLVIDFWLRQZLWKD VHUYLFH7VXMLL HW DO EXLOW D V\QRQ\P
GLFWLRQDU\ VSHFLILHG DQ HYDOXDWLRQ H[SUHVVLRQ DQG LQ RUGHU WR MXGJH DIILUPDWLYH DQG QHJDWLYH SRODULW\ EXLOW DQ
HYDOXDWLRQH[SUHVVLRQ GLFWLRQDU\ 7KLV ZDV KRZHYHU D GHPDQGLQJ SURFHVV UHTXLULQJ GHWDLOHG NQRZOHGJH RI WKH
JLYHQGRPDLQ
)LQGLQJKRZSHRSOHSHUFHLYH LQGLYLGXDODVSHFWVRIDSURGXFWRUVHUYLFH UHTXLUHV LGHQWLILFDWLRQRI WKHVHDVSHFWV
7KLVPLJKW UHTXLUHD OLQJXLVWLFDQDO\VLVRI WKHGRFXPHQWHJ ILQGLQJQRXQVRUQRXQSKUDVHV 3RSHVFX	(W]LRQL
$OWHUQDWLYHO\FOXVWHULQJPLJKWEHXVHGLQRUGHUWRDXWRPDWLFDOO\UHYHDOWKHDVSHFWV'DĜHQDäLåND	%XUGD
+RZHYHU WKHUH H[LVWV DQ DGGLWLRQDO SUREOHPZLWK WKHLU YDOLGLW\ WKDWPXVW EH RIWHQ FRQILUPHG E\ D KXPDQ
H[SHUW
7KHUHDVRQVXFKPHWKRGVDUHRPLWWHGLQWKHSURFHVVRIGDWDDQDO\VLVLQRXUDSSOLFDWLRQLVWKH\DUHWLPHFRQVXPLQJ




PHUJLQJ DSSURDFK WR VXPPDUL]H D VPDOO VHW RI VWURQJO\ FRKHUHQWQHZVSDSHU DUWLFOHV%XW VXFK DSSURDFK FRXOGE\
XQQHFHVVDULO\FRPSOLFDWHG7KH W\SHRIGDWDRXUDSSOLFDWLRQDQDO\]HVFRQVLVWVRI VWURQJO\ UHODWHG WH[WV IRFXVHGRQ
FXVWRPHUV¶ RSLQLRQ RI FHUWDLQ SURGXFW 7KH VXPPDUL]DWLRQ RIWHQ LQYROYHV H[WUDFWLRQ RI VHQWHQFHV ZLWK ZRUGV
RFFXUULQJIUHTXHQWO\+DJKLJKL	9DQGHUZHQGHZKLFKVRPHWLPHVGRHVQ¶WEULQJDFFHSWDEOHUHVXOWVEXWLQRXU
VLWXDWLRQFRXOGEHDFFHSWDEOH7KLVDSSURDFKUHTXLUHVKDYLQJ WKHJURXSRI VWURQJO\ UHODWHGGRFXPHQWV VKDULQJRQH
FRPPRQWRSLFRUVHQWLPHQW
%HFDXVHZHIRFXVRQDQDO\VLVRIFXVWRPHUV¶SURGXFWVUHYLHZVDVWXG\RIWKLVWRSLFRQ$PD]RQFRPSUHVHQWHGE\
0XGDPEL	6FKXII RU/LX SURYLGHXVDQ LPSRUWDQW DSSURDFK6HYHUDOQRYHO WHFKQLTXHV WRSHUIRUP








SURGXFWV 7KH\ HYDOXDWH SURV DQG FRQV RI SURGXFWV DQG ZULWH IUHH WH[W FRPPHQWV 7KHUH FRXOG EH IRXQG PDQ\
UHYLHZVZKHUHFXVWRPHUVUHYHDOVKRUWFRPLQJVRUKLJKOLJKWVWUHQJWKVRISURGXFWVRIGLIIHUHQWW\SHVHOHFWURQLFVIRRG
FORWKLQJ HWF 6XFK LQIRUPDWLRQ FRXOG EH LPSRUWDQW IRU WKRVHZKR DUHZRQGHULQJZKHWKHU WR EX\ RU QRW WR EX\
FHUWDLQ SURGXFW 7KH SRUWDO +HXUHNDF] RIIHUV WKH DSSOLFDWLRQ IRU PRELOH GHYLFHV SURYLGLQJ WKH DFFHVV WR XVHU





UHFRUGVRISRUWDO+HXUHNDF] DUH ORFDWHGRQ WKHZHEZKHUH WKH IRUPDWRI DGGUHVV LV<the-product/recenze> IRU
H[DPSOHhttp://susenky-piskoty.heureka.cz/opavia-piskoty-detske-240g/recenze/7KHZHESDJHVZLWKWKH
UHYLHZV KDYH DOZD\V WKH VDPH GHIDXOW VWUXFWXUH 7KH FXVWRPHU FRXOG VHH WKH SHUFHQW VLJQ RI WKH RYHUDOO TXDOLW\






WKH SURGXFW LV LQWHUHVWHG LQ DQG WKHQ REWDLQ WKH LQIRUPDWLRQZLWKRXW DQ\ IXUWKHU LQWHUYHQWLRQZLWKLQ D UHDVRQDEOH
WLPH
7RZULWH WKH IXOOQDPHRI WKHSURGXFW LQ WKHDSSOLFDWLRQ WH[W ILHOG LVQRWYHU\HIIHFWLYH7KHQDPHPD\QRWEH
REYLRXV DQGZULWLQJ ORQJ WH[WV LV QRW FRPIRUWDEOH 7KH EHWWHU ZD\ KRZ WR LGHQWLI\ WKH SURGXFW LV WR SURYLGH LWV
LGHQWLILHU±EDUFRGH%XWWRZULWHPDQXDOO\WKHVHTXHQFHRIQXPEHUVDWWKHERWWRPRIEDUFRGHLVQRWFRPIRUWDEOHWRR























7KH SURFHVV RI GDWD UHWULHYDO DQG SURFHVVLQJ LV SUHVHQWHG LQ )LJ  7KH ZKROH DSSOLFDWLRQ LV ZULWWHQ LQ
SURJUDPPLQJODQJXDJH3HUOZKLFKLVVXLWDEOHIRUWH[WSURFHVVLQJDQGSURYLGHVDORWRIVSHFLDOL]HGPRGXOHV
3.1. User interface – get product barcode 
7KHPRVWLPSRUWDQWSDUWRIWKHDSSOLFDWLRQWKHFXVWRPHUXVHVLVWKHXVHULQWHUIDFHIRUJHWWLQJWKHEDUFRGHRIWKH
SURGXFW7KXV WKHXVHU LQWHUIDFH FRQVLVWV RQO\ RI VLPSOH IRUPFRQWDLQLQJ WKHEXWWRQ WR DFWLYDWH WKHPRELOH SKRQH




3.2. Code extraction 
1RZZHKDYHWKHSLFWXUHRIWKHSURGXFWEDUFRGHDQGQHHGWRH[WUDFWWKH($1FRGHIRUIXUWKHUDQDO\VLVSURGXFW
LGHQWLILFDWLRQ7KHDSSOLFDWLRQXVHVH[WHUQDO WRRO=%DUEDUFRGH UHDGHU=%DU LVDQRSHQVRXUFHVRIWZDUHVXLWH IRU
UHDGLQJEDU FRGHV IURPYDULRXV VRXUFHV VXFKDVYLGHR VWUHDPV LPDJH ILOHV DQG UDZ LQWHQVLW\ VHQVRUV ,W VXSSRUWV




zbarimg –q barcode.png 
 
7KLV WRRO ZLWK SDUDPHWHU –q SURGXFHV MXVW WKH LQIRUPDWLRQ DERXW WKH FRGH DQG FRGH W\SH LQ IRUPDW ($1
RUVLPLODU7KHQWKHDSSOLFDWLRQFRXOGJHWLPSRUWDQWLQIRUPDWLRQDERXWSURGXFW
3.3. Identify product 
:KHQWKHDSSOLFDWLRQJHWVWKH($1FRGHRIWKHSURGXFWWKHUHLVWKHSUREOHPKRZWRLGHQWLI\WKHFHUWDLQSURGXFW





7KHPHWKRG UHWXUQV WKH OLVW RI WRSLFV WKH*RRJOH VHDUFK LQGH[HV8VXDOO\ WKH ILUVW WRSLFV FRQWDLQ OLQNV WRZHE
SDJHV RI WKH SURGXFW RI JLYHQ ($1 FRGH VSHFLILHG LQ SDUDPHWHU $ean_code 7KH SDUDPHWHU DOVR FRQWDLQV
VSHFLILFDWLRQ RI WKH VLWH IRU KLJKHU SUHIHUHQFHV RI VLWHV LQ &]HFK 5HSXEOLF )URP WKH JLYHQ OLVW RI WRSLFV WKH
DSSOLFDWLRQJHWVWKHLQIRUPDWLRQRIWKHSURGXFWQDPHWKHXVHULVORRNLQJIRU7KH*RRJOH6HDUFK3HUOPRGXOHDOVR
QHHGVWKH*RRJOHNH\ZKLFKLVQHFHVVDU\IRUFRPPXQLFDWLRQZLWK*RRJOHVHUYHU




<h3 class="eval"><big>10%</big><span class="rating"> 
<span class="hidden">Hodnocení produktu: 10%</span> 
<span class="over" title="Hodnocení produktu: 10%"> 
<span style="width: 10px;"></span></span></span></h3> 
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SDUWV LQ <div class="plus"> <div class="minus"> DQG <p>. 7KH UHVXOW LV ZULWWHQ WR RXWSXW ILOH IRU IXUWKHU
SURFHVVLQJ

my $t = $response->content(); 
$t = $response->decoded_content(); 
my $tree = HTML::TreeBuilder->new_from_content($t); 
   
my @review_list = $tree->find_by_attribute("class", "revtext"); 
foreach my $review ( @review_list ) { 
 my @review_plus = $review->find_by_attribute("class", "plus"); 
 foreach my $p ( @review_plus ) { 
  my @ul = $p->look_down(_tag => 'li'); 
  foreach my $li ( @ul ) { 
     print P $li->as_text (), "."; 
  } 
  print P "\n"; 
 } 
 my @review_minus = $review->find_by_attribute("class", "minus"); 
 foreach my $m ( @review_minus ) { 
  my @ul = $m->look_down(_tag => 'li'); 
  foreach my $li ( @ul ) { 
     print P $li->as_text (), "."; 
  } 
    print P "\n"; 
 } 
 my @review_text = $review->look_down(_tag => 'p'); 
 foreach my $tx ( @review_text ) { 
  print P " R:"; 
  print P $tx->as_text (); 
    print P "\n"; 
 } 
 print P "\n"; 
} 
3.5. Remove stop words 
'RZQORDGHG UHYLHZV FRQWDLQ VWRS ZRUGV FRQMXQFWLRQV SUHSRVLWLRQV HWF ZLWK QR LQIRUPDWLRQ YDOXH 7KH
DSSOLFDWLRQPXVWUHPRYHWKHPWRSUHVHQWMXVWLPSRUWDQWLQIRUPDWLRQ7KHOLVWRIVWRSZRUGVIRU&]HFKODQJXDJHZDV
REWDLQHG IURP *RRJOH  )RU HDFK OLQH RI WKH ILOH ZLWK VWRS ZRUGV LW UHPRYHV HQGV RI OLQHV DQG WKHQ WKH
SDUWLFXODUVWRSZRUGIURPWKHUHYLHZV7KHQLWUHPRYHVQXPEHUVDQGVSHFLDOFKDUDFWHUVOLNHFRPPDRUH[FODPDWLRQ
PDUN
3.6. Display word cloud 
)RU WKH ODVW VWHS RI GDWD SURFHVVLQJ ± WKH ZRUG FORXG JHQHUDWLQJ ± WKH DSSOLFDWLRQ XVHV 3HUO PRGXOH
,PDJH:RUG&ORXGWKDWFUHDWHVWKHZRUGFORXGRIUHYLHZV¶WH[WVDQGWKHQJHQHUDWHVWKHZRUGFORXGLQ31*ELWPDS
ILOHIRUPDW












7KH UHVXOWLQJZRUG FORXG IRU WKH SURGXFW2SDYLD SLãNRW\ GČWVNp J LV SUHVHQWHG LQ )LJ  7KH DSSOLFDWLRQ
REWDLQHGUHYLHZV7KHPRVW IUHTXHQWZRUGVDUH WKH ODUJHVWDQG OHVVIUHTXHQWZRUGVDUHVPDOOHVW7KHFXVWRPHU
PD\QRWLFHWKHZRUGVZLWKQHJDWLYHVHQWLPHQWOLNH³WYUGp´³KQXV´DQG³QHNXSRYDW´DUHODUJHUWKDQZRUGV³GREUp´















REWDLQHG UHYLHZV7KH FXVWRPHUPD\QRWLFH WKHZRUGVZLWKSRVLWLYH VHQWLPHQW OLNH ³SĜtMPHQi´ ³Y\GUåt´ DQG
³GRSRUXþXML´ DUH ODUJHDQG WKHFRXQWRIZRUGVZLWKSRVLWLYH VHQWLPHQW LVKLJK7KXV WKHSURGXFWZRXOG UDWKHUEH
HYDOXDWHGE\FXVWRPHUVLQSRVLWLYHVHQVH













SRVLWLYH 3HUFHQWDJH UDWLQJ LV  7KLV VRPHKRZ FRUUHVSRQGVZLWK UHVXOWV RI WKH DSSOLFDWLRQ EHFDXVH LW FDQQRW
FOHDUO\GHWHUPLQHWKHSRVLWLYHRUQHJDWLYHRSLQLRQEXWWKHUHZHUHZRUGVZLWKSRVLWLYHVHQWLPHQW







7KH SURGXFW ZLWK WKH SUHYDLOLQJ QHJDWLYH UHYLHZV LV LGHQWLILHG DV QHJDWLYH DQG WKH SURGXFW ZLWK WKH SUHYDLOLQJ
SRVLWLYHUHYLHZVLVLGHQWLILHGDVSRVLWLYH
7KH DSSURDFK RI RSLQLRQ PLQLQJ IURP WH[W UHYLHZV XVHG LQ WKLV SDSHU LV GLIIHUHQW WKDQ LQ RWKHU SDSHUV 7KH
UHVXOWLQJDSSOLFDWLRQ LV IRFXVHGRQ IDVW UHVSRQVHZKLFKPDNHVGHHSHUDQDO\VLV LPSRVVLEOH7KHDSSOLFDWLRQPDNHV
RQO\PLQRUDGMXVWPHQWVRIWKHWH[WZKHUHWKHPRVWLPSRUWDQWLVUHPRYLQJVWRSZRUGV7KHIRUPRIGDWDSUHVHQWDWLRQ
SOD\VDQLPSRUWDQWUROH,WOHDYHVSDUWRIWKHDQDO\VLVRQFXVWRPHUZKRPXVWVHOHFWVLJQLILFDQWZRUGVRQKLVRZQ
7KHGLVDGYDQWDJHRI WKLV DSSURDFK LV LQDELOLW\ RI LQYROYHPHQW RIPXOWLZRUG H[SUHVVLRQV7KHUHIRUH WKH IXUWKHU
UHVHDUFKZLOOIRFXVRQWKHSRVVLELOLWLHVRILQYROYLQJWKHPDFKLQHOHDUQLQJPHWKRGVWKH\RIIHUWKHRSWLRQWRZRUNQRW
MXVWZLWKVHSDUDWHZRUGVWREHDEOHWRLGHQWLI\³QHEXGXNXSRYDW´DVQHJDWLYHSKUDVHIRU³QRWWREX\´
7KHDSSOLFDWLRQDOVRFDQQRWGLVWLQJXLVKZRUGVZLWKDQGZLWKRXWDFFHQWVRUSOXUDODQGVLQJXODUHYHQ LI LW LV WKH
VDPHZRUGMXVWZULWWHQGLIIHUHQWO\ IRUH[DPSOH³SLVNRW\´YV³SLãNRW´DVFRXOGEHVHHQ LQ)LJXUH7KHSUREOHP
FRXOGEHVROYHGE\LQFOXGLQJRIWKHstemming±WKHSURFHVVIRUUHGXFLQJLQIOHFWHGRUVRPHWLPHVGHULYHGZRUGVWR
WKHLU ZRUG VWHP EDVH RU URRW IRUP ± JHQHUDOO\ D ZULWWHQ ZRUG IRUP 7KH VWHP QHHG QRW EH LGHQWLFDO WR WKH
PRUSKRORJLFDOURRWRIWKHZRUG,WLVXVXDOO\VXIILFLHQWWKDWUHODWHGZRUGVPDSWRWKHVDPHVWHPHYHQLIWKLVVWHPLV
QRW LQ LWVHOI D YDOLG URRW0DQ\ VHDUFK HQJLQHV WUHDWZRUGVZLWK WKH VDPH VWHP DV V\QRQ\PV DV D NLQG RI TXHU\
H[SDQVLRQ D SURFHVV FDOOHG FRQIODWLRQ 7KLV H[DPSOH VKRZV XV WKH PRUH FRPSOH[ WH[W SUHSURFHVVLQJ VKRXOG EH
LQFOXGHGLQWRWKHDSSOLFDWLRQWRUHWXUQEHWWHUUHVXOWV
7KH IXUWKHU GHYHORSPHQW RI WKH DSSOLFDWLRQ ZLOO EH DOVR EDVHG RQ LQFOXVLRQ DQG GLVWLQFWLRQ RI SRVLWLYH DQG
QHJDWLYHDVSHFWVLQFXVWRPHUVUHYLHZVWRSURYLGHZRUGFORXGVIRUDOORIWKHP
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$OVRVROXWLRQRISRVLWLYLW\RUQHJDWLYLW\FRORUH[SUHVVLRQRIJLYHQZRUGVLQWKHFORXGFRXOGEHLQWHUHVWLQJHJUHG
ZRUGV IURP QHJDWLYH SDUWV RI WKH FXVWRPHUV¶ UHYLHZV VDWXUDWHG FRORU IRUPRUH IUHTXHQW OLJKWHU RU OHVV VDWXUDWHG









'DĜHQD ) äLåND -	3ĜLFK\VWDO - &OLHQWV¶ )UHHO\:ULWWHQ$VVHVVPHQW DV WKH 6RXUFH RI$XWRPDWLFDOO\0LQHG2SLQLRQVProcedia 
(FRQRPLFV and Finance9ROXPH3DJHV±,661
'DĜHQD)äLåND-	%XUGD.*URXSLQJRI&XVWRPHU2SLQLRQV:ULWWHQLQ1DWXUDO/DQJXDJH8VLQJ8QVXSHUYLVHG0DFKLQH/HDUQLQJ







+X0	/LX%0LQLQJDQGVXPPDUL]LQJFXVWRPHUUHYLHZV,QProceedings of the tenth ACM SIGKDD international conference on 
Knowledge discovery and data mining.''
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